Factors affecting oxygen delivery with bi-level positive airway pressure.
Portable pressure ventilators, or bi-level ventilators, do not typically have an oxygen control, and thus supplemental oxygen is usually administered by adding it into the mask or the circuit. We conducted this study to test the hypothesis that delivered oxygen concentration using this configuration is affected by the choice of leak port, oxygen injection site, and ventilator settings. A lung model simulating spontaneous breathing was connected to the head of a manikin. An oronasal mask was attached to the manikin. A single-limb circuit was attached to the mask and a bi-level ventilator. Three leak ports were compared: leak in the mask, plateau exhalation valve with mask leak port occluded, and leak port in the circuit with mask leak port occluded. Bi-level positive airway pressure (BiPAP) settings of 10/5, 15/5, 20/5, 15/10, 20/10, and 25/10 cm H(2)O were used at respiratory rates of 15 and 25 breaths/min. Oxygen was added into the mask or into the circuit at the ventilator outlet, using flows of 5 and 10 L/min. Carbon dioxide was added into the lung model to produce an end-tidal P(CO(2)) of either 40 or 75 mm Hg. Delivered oxygen concentration was not affected by respiratory rate (p = 0.22) or end-tidal P(CO(2)) (p = 0.74). The oxygen concentration was greater when oxygen was added into the circuit with the leak port in the mask (p < 0.001), whereas oxygen concentration was greater when oxygen was added into the mask with the leak port in circuit (p = 0.005). Oxygen concentration was significantly lower with the leak port in the mask (p < 0.001), with a higher inspiratory positive airway pressure (p < 0.001), and with a higher expiratory positive airway pressure (p < 0.001). The highest oxygen concentration was achieved with oxygen added to the mask, with the leak port in the circuit, and with the lowest settings of inspiratory (10 cm H(2)O) and expiratory (5 cm H(2)O) positive airway pressure. Delivered oxygen concentration during BiPAP is a complex interaction between the leak port type, the site of oxygen injection, the ventilator settings, and the oxygen flow. Because of this, it is important to continuously measure arterial oxygen saturation via pulse oximetry with patients in acute respiratory failure who are receiving noninvasive ventilation from a bi-level ventilator.